INTRODUCTION
Ferritin is a 24-subunit evolutionarily conserved protein.
Within the cytosol, its main function is to store iron in a soluble nontoxic form, protecting the cell from ironmediated oxidation-reduction reactions. In the circulation, it acts as a delivery mechanism, and serum levels usually reflect total body iron stores. 1 However, despite physiological regulation of iron homeostasis, the proportionality does not always hold true and a host of conditions have been implicated to cause markedly elevated serum ferritin levels. [2] [3] [4] Interpretation of an elevated serum ferritin value will vary significantly depending on the patient population and local epidemiology. 2, 3 It can be abnormally elevated in a wide range of disease states including malignancy, infection, inflammation, and chronic iron-overload syndromes. Previous investigators have examined the underlying causes of markedly elevated ferritin levels. Liver disease, malignancy, and renal disease have been found to be prominent causes, 2 and infections predominated in a recent HIV-positive cohort. 5 Hyperferritinaemia seems to be a common finding in HIV-1-positive population groups, with an estimated prevalence of 16-36%. 2, 6 Within this clinical context, infectious diseases are often cited as the most common cause for elevated serum ferritin.
In adults, high prevalence of elevated serum ferritin levels are reported in HIV infection and serum ferritin levels increases with clinical worsening of infection and with decreasing CD4+ lymphocyte counts. The significance of these high ferritin levels and their effects on immune system suppression and susceptibility to infectious and neoplastic complications in these patients merits further investigation. 7 Serum ferritin should be used cautiously to assess iron status in patients with advanced HIV infection. HIV positive patients who were taking hematinics or having history of blood transfusion or critically ill, were excluded from the study.
Ethical approval was obtained and written consent was taken from parents/guardian prior to investigation. Detailed history was taken and full clinical examination done in all cases. Parents and sibling's HIV infection status was also enquired. Complete physical examination was done to assess clinical state of the patient. Absolute CD4 count was done with Partec CyFlow® counter flow cytometer. CD4 count is used to assess the immunological status of the HIV infected child.
Serum ferritin
Ferritin is a high-molecular-weight ferrous protein with its main function being iron storage. Serum ferritin levels usually reflects total body iron stores, since its secretion into circulation is proportional to the amount of cellular iron in the form of cellular ferritin. 9 Serum ferritin was measured with IMMULITE®1000 SYSTEM-two site chemiluminescent immunometric assay. 10 µL of centrifuged serum was taken in test tube. Ferritin reagent wedge used in system contains alkaline phosphatase (Bovine calf intestine) conjugated to polyclonal goat anti-ferritin in buffer with sodium azide as preservative. Serum ferritin level 7 to 140 ngm/mL in pediatric age group (6 months to 15 years) is taken as normal. 10 
Data analysis
Data was analyzed using SPSS software. To describe nominal data, simple percentages were used. Mean and standard deviations were used to describe normally distributed data from the subjects. The Spearman rank correlation test was used to determine the relationship between different continuous variables.
RESULTS
In total 47 patients were enrolled in the study. The age distribution for the entire study population varied from 18 months to 14 years, with a mean of 6.64 years (SD 3.59 years). Table 2 ).
The mean serum ferritin level in our study was 47.79 ngm/mL which range from 1.89 to 439.0 ngm/mL (SD 68.04 ngm/mL). It was low (<7 ngm/mL) in 10 (10.6%) and elevated (>140 ngm/mL) in 3 (6.4%) cases only (Table 3) . 
DISCUSSION
Serum ferritin level is a nonspecific indicator of systemic illness and widely accepted as an acute-phase reactant and is nonspecifically elevated in a wide variety of inflammatory states including infection, malignancy, and autoimmune diseases. Serum ferritin can be elevated through a variety of mechanisms, which may overlap or coexist. Systemic inflammation plays a key role in the initiation and perpetuation of hyperferritinaemia.
In our study, we reported normal serum ferritin levels in most of the patients (83%) and these normal levels of serum ferritin were distributed in all stages of the disease. But these normal levels of serum ferritin were more prevalent in early stages of the disease as compare to late stage. The overall prevalence of high serum ferritin levels was 6.38% in our study. Calderon CL et al. 11 reported hyperferritinaemia in 11% of cases in a study conducted on adult HIV positive patients and Ellaurie M et al. 12 reported even higher prevalence. The possible cause for low prevalence of hyperferritinaemia in this study is that, most of the sick patients of advance staging are not included in the study due to exclusion criteria. Unfortunately, no more studies on pediatric population are available.
When the hyperferritinaemia was correlated with immunological staging of the disease, a significant association was found (r = 0.890), it means as the disease advanced (stage 3 and 4), the higher levels of the serum ferritin were noted. Ellaurie M et al. 12 reported that increasing levels always accompanied or closely preceded rapid disease progression. Ellen James et al. 13 demonstrated that hyperferritinemia may occur with iron deficiency in HIV infected children. According to Salhi Y et al., 14 patients with higher ferritin level entered stage 4 more rapidly than those with a lower level. The ferritin level was found to be an independent predictor of progression of HIV disease. Thus, serum ferritin levels may prove to be a useful marker to monitor disease progression.
In conclusion, although normal serum ferritin level may occur in any stage of the disease, but the elevated ferritin levels are associated with advanced stages of the disease. In addition, serum ferritin should be used cautiously to assess iron status in patients with advanced HIV infection.
Key messages
The high serum ferritin levels are associated with immunological progression of the disease. 
